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95/30/08 TS-95-001 Energy deposition studies for the LHC low-b insertions J. Strait

95/22/09 TS-95-002 Alternate LHC Low-b Inner Triplets Based on Quadrupoles of 60 - 80 
mm Apertures

J. Strait

95/02/10 TS-95-003 Energy deposition studies for LHC low-b insertions with different 
quadrupole apertures

J. Strait

95/05/10 TS-95-004 Energy deposition studies for LHC low-b insertions with different 
quadrupole apertures - Revised

J. Strait

95/19/10 TS-95-005 IRQ Cable Insulation Study Proposal A. Zlobin, J. Kerby, R. Bossert
95/03/10 TS-95-006 Preliminary "Autopsy" Report on the Prototype LHC IR Quadrupole at 

Oxford Instruments (HARD COPY ONLY-FIGURES: call x3884 Sharon)
J. Strait

95/11/29 TS-95-008 IRQ Quench Protection Analysis                        (DRAWINGS IN HARD 
COPY ONLY: call x3884 Sharon)

A. Zlobin

95/12/08 TS-95-010 Inner Coil End Design for the LHC Dipole Magnet (IN PC FORMAT ONLY 
or HARD COPY: call x3884 Sharon)

J. Brandt

96/01/10 TS-96-001 Critical Temperature Margin of the LHC Interaction Region Quad A. Zlobin

96/02/01 TS-96-003 HGQ Finite Element Model Verification (DRAWINGS IN HARD COPY 
ONLY: call x3884 Sharon)

T. Heger, J. Kerby, B. Wands

96/02/01 TS-96-004 Mechanical Analysis of High Gradient Quadrupoles for the LHC T. Heger, J. Kerby, B. Wands

96/03/05 TS-96-006 Comparison for 4-piece versus 2-piece Iron for HGQ Magnets T. Heger, J. Kerby

96/03/29 TS-96-007 Effects of Superconductor Critical Parameters on the High Gradient 
Quad Performance

A. Zlobin, S. Gourlay

96/03/08 TS-96-008 Preliminary Summary of Analysis of Quench Data from the CERN-Oxford 
IR Quad Model (IN SIMPLE TEXT-ALL POSTSCRIPT FILES)

J. Strait

96/06/06 TS-96-009 Summary of Finite Element Analysis of LBQ Magnets (Document not 
available)

T. Heger, J. Kerby, B. Wands

96/07/10 TS-96-010 LHC IR Quadrupole Cable Test Winding Results J. Brandt
96/07/24 TS-96-012 Proposal for the Fabrication and Test of RD2 (DRAWINGS IN HARD 

COPY ONLY: call x3884 Sharon)
S. Feher, M. Lamm, A. Zlobin

96/11/06 TS-96-013 Coil End Design for the LHC IR Quadrupole Magnet J. Brandt, A.Simmons
96/11/06 TS-96-014 Preform and Pole Splice Design for the LHC IR Quadrupole Magnet J. Brandt

96/11/15 TS-96-016 Internal Absorbers and Superconducting Dipoles in the High Luminosity 
IRs for the LHC

J. Strait

96/12/11 TS-96-017 Results of Strain Gauge Measurements for Low-Beta Quadrupole 
Mechanical Model #4, with Additional Observations

J. Ozelis

96/12/11 TS-96-018 Strain Gauge Results From LBQ RD #2 Collaring J. Ozelis
97-02-25 TD-97-002 ANSYS Model of LBQ Mechanical Model #4 T. Heger
97/02/20 TD-97-003 Strain Gauge Measurements of Coil Stresses During Second Collaring of 

LBQ Magnet RD#2
J.P. Ozelis

97/2/28 TD-97-004 HGQ Mechanical Model - Reg or Collar's I. Novitski
97/2/28 TD-97-005 HGQ Mechanical Model - End Can I. Novitski
97/3/14 TD-97-008 Strain Gauge Results from Yoking of RD2a J. Ozelis
97/03/18 TD-97-009 Summary of a Finite Analysis of the HGQ Collared Coil T. Heger
97/03/31 TD-97-010 Calculation of the Longitudinal Lorentz Forces in the Return End of the 

HGQ
G. Sabbi

97/04/02 TD-97-011 Load Lines and Short Sample Limits for HGQ Model #1 G. Sabbi
97/04/08 TD-97-012 Expected Field Errors in the HGQ Magnet Body G. Sabbi
97/04/09 TD-97-013 Tests of Capacitance Gauges in LBQ Mechanical Model J. Ozelis
97/04/16 TD-97-016 HGQ Coil Mechanical Properties A.Zlobin
97/04/25 TD-97-017 Finite Element Analysis of Full Round Collar Support of the Return End 

of HGQ01 (document not available)
T. Heger

Updated:  8/26/99



LHC Internal Technical Notes
Date Number Subject Author

97/05/02 TD-97-018 Yoke Steel Requirements for HGQ (HARD COPY ONLY: call x3884 
Sharon)

J. Strait

97/05/02 TD-97-019 Finite Element Analysis of Full Round Collar Support for the Return End 
of HGQ01 (HARD COPY ONLY: call x3884 Sharon)

T. Heger

97/05/07 TD-97-020 HGQ End Region Preload Loss with Cooldown for a Steel End Can  
(DRAWINGS IN HARD COPY ONLY: call x3884 Sharon)

J. Kerby

97/06/16 TD-97-023 HGQ Short Model Program A. Zlobin
97/06/16 TD-97-024 Cable Insulation for HGQ Short Models A. Zlobin
97/06/26 TD-97-026 Geometric Apertures and Internal Absorbers in the LHC Inner Triplet J. Strait

97/06/27 TD-97-027 HGQ Voltage Tap and Spot Heater Location  S. Feher, M.J. Lamm, J.P. Ozelis, A.V. Zlobin

97/07/17 TD-97-032 LHC IR Quad Tooling Winding Finger Analysis J. Brandt
97/07/28 TD-97-033 Q2a/Q2b Interface Options S. Gourlay
97/09/23 TD-97-040 Magnetic Analysis of the HGQ End Regions G. Sabbi
97/09/30 TD-97-042 HGQ Mechanical Model Results-Synopsis (HARD COPY ONLY: call x3884 

Sharon)
T. Heger, J. Ozelis

97/10/02 TD-97-044 Fermilab/LHC High Gradient Quadrupole Procedures for Monitoring and 
Recording Strain Gauge Data During Magnet Keying Process (HARD 
COPY ONLY: call x3884 Sharon)

J. Ozelis

97/10/02 TD-97-045 End Field Analysis for HGQ Model S02 G. Sabbi
97/10/16 TD-97-046 HGQS01 Coil Size and Modulus Measurements T. Heger
97/10/16 TD-97-047 HGQS02 HGQ Short Mechanical Model Coil Size and Modulus 

Measurements
T. Heger

97/11/6 TD-97-048 LHC Dummy Cold Mass W.F. Robotham
97/11/10 TD-97-049 LHC IR Quad Collaring Tooling Analysis J. Brandt
97/11/12 TD-97-050 HGQ Field Quality Table Vers 2 G.Sabbi
97/11/21 TD-97-051 HGQ Mechanical Model (Collared End, Regular part) I. Novitski
97/11/21 TD-97-052 End Plate Thickness I. Novitski, J. Kerby
97/12/01 TD-97-054 HGQ Magnetic Shim Performances G. Sabbi
97/12/02 TD-97-055 Magnetic Field Analysis of the First Short Models of a High Gradient 

Quadrupole for the LHC Interaction Regions
G. Sabbi, J. Strait, A. Zlobin, FNAL; S. Capsi, 
LBNL

97/12/15 TD-97-057 Spot Heater Plan for HGQ Short Model Magnets J. Ozelis
97/12/17 TD-97-059 Strain Gauge and Bullet Gauge Plan for HGQ02 J. Ozelis
98/12/23 TD-97-067 Quench Performance and Field Quality Measurements of the First LHC 

Low-B Quadrupole Model  (Presented at PAC 97)
R. Ostojic, G.A. Kirby, R. Schmidt, T.M. Taylor, 
S. Milward, J. Morris, S. Nobes, K. Smith, A. 
Street, M. Townsend, J. Treadgold, J. Wiatrzyk, 
S.A. Gourlay, J.B. Strait

98/12/23 TD-97-073 Magnetic Design of a High Gradient Quadrupole for the LHC Low-B 
Insertions  (Presented at PAC 97)

G. Sabbi, S.A. Gourlay, J. Kerby, M.J. Lamm, 
P.J. Limon, F. Nobrega, I. Novitski, J.B. Strait, 
A.V. Zlobin, S. Caspi, R. Scanlan, A. Ghosh, R. 
Gupta

98/12/23 TD-97-074 Towards the Optimal LHC Interaction Region:  Beam-Induced Energy 
Deposition  (Presented at PAC 97)

N.V. Mokhov, J.B. Strait

98/01/07 TD-98-001 LHC HGQ 01 Skin Welding A. Makarov, I. Novitski
98/01/07 TD-98-002 LHC HGQ Yoke Model Testing (HARD COPY ONLY: call x3884 Sharon) A. Makarov    

98/01/09 TD-98-003 Calculation of HGQS01 Collared Coil Harmonics G. Sabbi
98/01/23 TD-98-005 On the Temperature Gradient in the HGQ Cable Curing Fixture D.R. Chichili, R. Bossert, I. Novitski
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98/01/23 TD-98-006 High Gradient Quadrupole Spot Heater Installation Procedure/Plan J. Ozelis

98/01/26 TD-98-008 Proposal - HGQ Cable Specifications R. Bossert, J. Brandt, G. Sabbi, A. Zlobin

98/02/04 TD-98-010 HGQS03 End Field Analysis G. Sabbi
98/02/04 TD-98-011 Results of HGQS01 Magnetic Measurements During Magnet Fabrication J. DiMarco

98/02/24 TD-98-016 Placement of Strain Gauges in LHC IRQ Magnet HGQS02 J. Ozelis

98/02/27 TD-98-018 HGQ01 Construction Summary R. Bossert, J. Brandt, F. Nobrega
98/02/27 TD-98-019 HGQ02 Construction Summary R. Bossert, J. Brandt, F. Nobrega
98/03/06 TD-98-023 HGQ01 Preliminary Test Report - Strain Gauge Results J. P. Ozelis
98/03/06 TD-98-025 HGQS01 Test Summary Report S. Feher
98/03/20 TD-98-027 Beam-Induced Energy Deposition in LHC Quadrupole Magnet (HARD 

COPY ONLY: call x3884 Sharon)
S. Kato, T. Nakamoto, T. Shintomi, A. 
Yamamoto-KEK

98/05/06 TD-98-033 Change of the Reference Radius for the LHC Magnet (HARD COPY 
ONLY: call x3884 Sharon)

L. Walckiers, P. Lefevre

98/05/07 TD-98-034 Conventions for HGQ Field Quality Representation J. DiMarco, M. Lamm, G. Sabbi, P. Schlabach

98/05/26 TD-98-036 Comparision of Calculated Vs. Measured Harmonics in HGQS01 Lead 
End

G. Sabbi

98/05/26 TD-98-037 Optimization Strategies for HGQS05 End Regions G. Sabbi
98/06/08 TD-98-040 LHC IR Alignment S. Feher
98/06/12 TD-98-041 HGQ Inner Left Lay Cable Winding Analysis R. Bossert, J. Brandt
98/06/30 TD-98-042 Comparison of Calculated vs. Measured Harmonics in HGQ01 Straight 

Section
G. Sabbi

98/07/02 TD-98-043 HGQ Coil Size Comparisons R. Bossert
98/07/02 TD-98-044 HGQ-02 Production Report I. Novitski, R. Bossert, F. Nobrega, A. Makarov, 

A. Zlobin, J. Ozelis, J. DiMarco

98/07/27 TD-98-045 Magnetic Field Measurements of HGQ02 - Test Summary Report J. DiMarco, P. Schlabach

98/08/06 TD-98-047 Correction of MQXB Harmonics with Magnetic Shims G. Sabbi
98/08/10 TD-98-048 Proposal for HGQ Experiments involving Magnetic Shims G.Sabbi
98/09/03 TD-98-052 HGQ-03 Production Report D. Chichili, R. Bossert, J, Kerby, F. Nobrega, A. 

Zlobin

98/10/02 TD-98-056 Analysis of Sextupole Field Distortions and "Snapshot" Events During 
Testing of HGQ001 and HGQ002

P. Schlabach

98/10/14 TD-98-058 Magnetic Field Measurements of HGQ03-Test Summary Report P. Schlabach, J. DiMarco

98/10/28 TD-98-061 Axial Mechanics of HGQ Model Magnets D. Chichili, J. Kerby
98/11/16 TD-98-065 HGQ S02 Test Summary Report J. DiMarco, S. Feher, D. Orris, J.P. Ozelis, M. 

Tartaglia, J.C. Tompkins

98/11/16 TD-98-066 HGQ 003 Test Summary Report J. DiMarco, S. Feher, D. Orris, J.P. Ozelis, M. 
Tartaglia, J.C. Tompkins, M. Lamm, T. Ogitsu

98/11/23 TD-98-067 Optimization of the LHC Beam Cleaning System with Respect to Beam 
Loss in the High Luminosity Insertions  (Submitted to PAC 97, May 1997 
Vancouver, Canada)

A.I. Drozhdin, N.V. Mokhov

98/11/23 TD-98-068 Towards the Optimal LHC Interaction Region:  Beam-Induced Energy 
Deposition  (Submitted to PAC 97, May 1997 Vancouver)

N.V. Mokhov, J.B. Strait

98/11/23 TD-98-069 The Cryogenics of the LHC Interaction Region Final Focus 
Superconducting Magnets  (Submitted to ICEC 98, July 1998 
Bournemouth, England)

R. Byrns, Y. Huang, J. Kerby, Ph. Lebrun, L. 
Morrison, T. Nicol, T. Peterson, R. Trant, R. van 
Weelderen, J. Zbasnik
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98/11/23 TD-98-070 Design, Development and Test of 2m Quadrupole Model Magnets for 
the LHC Inner Triplet  (Submitted to ASC 98, Sept 1998 Palm Desert, 
California)

R. Bossert, J. Brandt, J. Carson, D. Chichili, J. 
Dimarco, S. Feher, J. Kerby, M.J. Lamm, P.J. 
Limon, A. Makarov, F. Nobrega, I. Novitski, D. 
Orris, J.P. Ozelis,  B. Robotham, G. Sabbi, P. 
Schlabach, J.B. Strait, M. Tartaglia, J.C. 
Tompkins, A.V. Zlobin

98/12/09 TD-98-072 Autopsy of HGQ-03 and HGQ-03 (A) Production Report D.R. Chichili, R. Bossert,  J.S. Kerby, A. 
Makarov, F. Nobrega, I. Novitski, J.P. Ozelis, A. 
Zlobin

98/12/23 TD-98-073 US-LHC IR Magnet Error Analysis and Compensation (Presented at EPAC 
98)

J. Wei, V. Ptitsin, F. Pilat, S. Tepikian, N. 
Gelfand, W. Wan, J. Holt

98/12/23 TD-98-074 Performance of the 1 Metre Models of the 70 mm Aperture Quadrupole 
for the LHC Low-B Insertions  (Presented at EPAC 98)

L. Bottura, Ch. Giloux, G.A. Kirby, M.J. Lamm, 
R. Ostojic, F. Rival, F. Rodriguez-Mateos, S. 
Schloss, A. Siemko, T.M. Taylor, S.R. Milward, 
K.D. Smith, M.C. Townsend, J.R. Treadgold, 
J.M. Wiatrzyk

98/12/23 TD-98-075 Analysis of Magnetic Measurements of Short Model Quadrupoles for the 
LHC Low-B Insertions  (Presented at EPAC 98)

R. Bossert, J. Brandt, J. Carson, D. Chichili, H. 
Glass, J. DiMarco, S. Feher, T. Heger, Y. Huang, 
J. Kerby, M.J. Lamm, P.J. Limon, F. Nobrega, I. 
Novitski, D. Orris, J.P. Ozelis, T.J. Peterson, W. 
Robotham, G. Sabbi, P. Schlabach, J. Strait, C. 
Sylvester, M. Tartaglia, J. Tompkins, A.V. 
Zlobin, S. Caspi, A.D. McInturff, R. Scanlan

98/12/23 TD-98-076 Test Results of Short Model Quadrupoles for the LHC Low-Beta 
Insertions  (Presented at EPAC 98)

R. Bossert, J. Brandt, J. Carson, D. Chichili, J. 
DiMarco, S. Feher, J. Kerby, M.J. Lamm, P.J. 
Limon, F. Nobrega, I. Novitski, D. Orris, J.P. 
Ozelis,  T.J. Peterson, W. Robotham, G. Sabbi, 
P. Schlabach, J. Strait, C. Sylvester, M.A. 
Tartaglia, J.C. Tompkins, A.V. Zlobin, S. Caspi, 
A.D. McInturff, R. Scanlan

99/02/17 TD-98-077 Quench Protection Studies of Short Model High Gradient Quadrupoles  
(Submitted to ASC 98, Sept 1998 Palm Desert, California)

R. Bossert, J. DiMarco, S. Feher, J. Kerby, M.J. 
Lamm, P.J. Limon, A. Nobrega, D. Orris, J.P. 
Ozelis, J. Strait, M.A. Tartaglia, J.C. Tompkins, 
A.V. Zlobin

99/02/17 TD-98-078 Mechanical Design and Performance of the Fermilab High Gradient 
Quadrupole Model Magnets for the LHC Interaction Regions  (Submitted 
to ASC 98, Sept 1998 Palm Desert, California)

R. Bossert, D. Chichili, S. Feher, T. Heger, J. 
Kerby, A. Nobrega, I. Novitski, J.P. Ozelis, A.V. 
Zlobin

99/02/17 TD-98-079 Magnetic Measurements of the Fermilab High Gradient Quadrupoles for 
the LHC Interaction Regions   (Submitted to ASC 98, Sept 1998 Palm 
Desert, California)

R. Bossert, J. Brandt, J. DiMarco, M.J. Lamm, F. 
Nobrega, G. Sabbi, P. Schlabach, C. Sylvester, 
M.A. Tartaglia, J.C. Tompkins, A.V. Zlobin

99/01/07 TD-99-001 HGQ03A Test Summary Report S. Feher, J. Dimarco, M.J. Lamm, T. Ogitsu, D. 
Orris, J.P. Ozelis, M. Tartaglia, J.C. Tompkins

99/01/18 TD-99-003 Magnetic Field Parameters of HGQ06 Coil Ends G. Sabbi
99/03/24 TD-99-007 Critical Current Parametrization and Short Sample Limit Calculation for 

the LHC IR Quadrupole Magnets
P. Bauer, G. Sabbi

99/03/26 TD-99-008 Impact of the LHC Beam Abort Kicker Prefire on High Luminosity 
Insertion and CMS Detector Performance

A.I. Drozhdin, N.V. Mokhov, M. 
Huhtinen
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99/03/11 TD-99-013 HGQ-04 Production Report T. Arkan
99/03/17 TD-99-015 Specification for LHC MTF Feedbox (Stand 4) at Fermilab T. Peterson

99/03/29 TD-99-018 Recent Quench Performance of Fermilab HGQ Short 
Models for the LHC IR's (Presented at PAC 99 in NY)

N.Andreev, T.Arkan, R.Bossert, 
J.Brandt, D.Chichili, J.DiMarco, 
S.Feher, J.Kerby, M.Lamm, P.Limon, 
F.Nobrega, D.Orris, I.Novitski, J.Ozelis, 
T.Peterson, G.Sabbi, P.Schlabach, 
J.Strait, M.Tartaglia, J.Tompkins, 
S.Yadav, A.Zlobin, S.Caspi, 
A.McInturff, R.Scanlan

99/03/29 TD-99-019 Field Quality of Quadrupole R&D Models for the LHC IR 
(Presented at PAC 99 in NY)

N. Andreev, T. Arkan, R. Bossert, J. 
Brandt, D. Chichili, J. DiMarco, S. 
Feher, J. Kerby, M.J. Lamm, P.J. 
Limon, F. Nobrega, D. Orris, I. Novitski, 
T.Ogitsu, J.P. Ozelis, T. Peterson, G. 
Sabbi,  P. Schlabach, J. Strait, C. 
Sylvester, M. Tartaglia, J. Tompkins, S. 
Yadav, A. Zlobin, S. Caspi, R. Scanlan
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